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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70, 17)): 
Description, pages: 

1 -26 as originally filed 

Claims, No.: 

1 -30 as received on 1 7/05/2001 with letter of 1 6/05/2001 

Drawings, sheets: 

1/1 2-1 2/1 2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority In the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as If (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the Invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

S all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 
Inventive step (IS) 



Yes: Claims 1-30 

No: Claims 

Yes: Claims 1-10 

No: Claims 11-30 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NLOO/001 41 



Industrial applicability (lA) Yes: Claims 1-30 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item IV 

Lack of unity of invention 

The application consists of one independent process claim (claim 1) and three 
independent instrument claims (claims 8, 1 1 and 22). Claim 8 has been judged to be 
both novel and inventive (see section V). The technical feature which defines the 
contribution that the invention defined in claim 8 makes over the prior art, called the 
"special technical feature" (Rule 13.2 PCT), is the "heating and/or cooling means" 
(defined further in the claim). 

The subject-matter of independent claim 1 1 is not inventive, as is the subject-matter of 
claim 22 (see the grounds for these objections). Furthemnore, none of the claims 
dependent on either claim 1 1 or claim 22 is inventive. None of the claims 1 1-30 thus 
contain any "special technical features", as defined in Rule 13.2 PCT and, as a 
consequence, the requisite unity of invention (Rule 13.1 PCT) does not exist for this 
application. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 
D1: US-A-5 512 168, 30 April 1996 

D2: US-A-5 260 028 (ASTLE THOMAS W) 9 November 1993 (1993-1 1-09) 
D3: ZHOUYAO ZHANG ET AL: 'QUANTITATIVE EXTRACTION USING AN 
INTERNALLY COOLED SOLID PHASE MICROEXTRACTION DEVICE' 
ANALYTICAL CHEMISTRY, vol, 67, no. 1, 1 January 1995 (1995-01-01), 
pages 34-43, XP000482593 ISSN: 0003-2700 

Claims 1-7 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and discloses a solid phase extraction process for extracting an analyte from a 
sample comprising all of the following steps (the references in parentheses apply to 
D1): 

conditioning a sorbent in a cartridge by passing a liquid suitable for 
conditioning through the cartridge (see, e.g., col. 10, lines 26-30. Also, col. 10, 
lines 49-51); 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/NLOO/00141 

EXAMINATION REPORT - SEPARATE SHEET 



applying a sample that contains the analyte to the sorbent by passing a 
liquid which contains the sample through the cartridge (see, e.g., col. 10, lines 
52-54); 

washing the sorbent by passing a wash liquid through the cartridge (see. 
e.g., col. 10, lines 55-59); 

eluting the analyte from the sorbent by passing an elution liquid through the 
cartridge (see, e.g., col. 11, lines 1-6). 

The above process is carried out in a laboratory environment (see. e.g., col. 1, lines 
29-31), the temperature of which is controlled. Thus the temperature of the "cartridge" 
is controlled during all of the above steps. However, nowhere in document D1 is 
raising or lowering the temperature of the cartridge to a predetermined value during any 
of the steps disclosed or suggested. This difference makes claim 1 new over D1 
(Article 33(2) PCT). 

Document D3 discloses cooling of a sorbent in order to increase the absorption of 
volatile analytes. However this is done in a gas environment (the "headspace above 
sample matrices" - see, e.g., abstract). There is nothing in D3 to suggest that this 
procedure of lowering the sorbent temperature would bring benefit to solid phase 
extraction performed using a liquid sample containing phase as specified in claim 1. 
Claim 1 is therefore considered as being inventive (Article 33(3) PCT). 

Claims 2-7 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 

Claims 8-10 

The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 8, and discloses a solid phase extraction instrument (the references in 
parentheses applying to D1): 

at least one line system for transporting a liquid (see, e.g., col. 6, lines 53- 

61); 

a cartridge exchanging system ("stand 22") having at least one cartridge 
holder ("receiver tube 24") for holding a cartridge ("sorbent material 36") 
incorporated in the line system (see. e.g., col. 3. lines 40-44. Also col. 4, lines 63- 
67); 
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a sample feed device connected to the line system (the sample originates in 
the "containers 20" - see, e.g., col. 3, lines 49-51); 

a solvent feed device connected to the line system (the solvent also 
originates in the "containers 20" - col. 3, lines 49-53); 

wherein the sample feed device and the solvent feed device are connected 
by the line system to the cartridge holder such that a liquid can be transported 
from the sample feed device or the solvent feed device to the cartridge holder and 
can pass through the cartridge (see, e.g., col. 4, line 63 - col. 5, line 17. Also, 
e.g., col. 6, lines 1 1-20). 

The subject-matter of claim 8 differs from this known instalment in that the line system 
is provided with heating and/or cooling means such that the liquid issuing from the 
sample feed device or the solvent feed device flows successively through the said 
heating and/or cooling means and the at least one cartridge holder. Claim 8 is thus 
novel over D1 . As discussed above with respect to claim 1 , nowhere in the prior art 
documents cited in the International Search Report is the suggestion made to introduce 
such a heating and/or cooling means. Claim 8 is thus considered to be inventive. 

Claims 9 and 10 are dependent on claim 8 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 

Claims 11-21 

With the exception of the "control system", all the features in the first 1 1 lines of claim 
1 1 are present in claim 8 and, as discussed above, have been previously disclosed in 
document D1. Furthermore, the cartridge exchange system disclosed in D1 comprises 
at least one cartridge magazine having a multiplicity of cartridge locations ("stand 22" 
holds several cartridge holders, therefore several cartridges, and thus a multiplicity of 
cartridge locations - see, e.g., col. 5, lines 17-22). Also disclosed in D1 is a control 
system which is equipped to determine one of the multiplicity of cartridge locations 
depending on a command given to the control system via input means (see, e.g., col. 6, 
lines 1-19). 

Claim 1 1 differs from the disclosure in D1 in that it includes a transport system for 
moving cartridges, said transport system controlled such that it can move a cartridge 
between a cartridge location and a cartridge holder, or vice versa. However, the 
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selection of different cartridges is disclosed in D1 (e.g., col. 4, line 63 - col. 5. line 16). 
Use of an automated system to select and move these cartridges certainly cannot be 
considered inventive. 

Claim 1 1 is thus novel over D1 , but not inventive. 

The following claims are dependent on claim 1 1 and are also not inventive: 

Claims 12-17 These claims appear to contain no extra features the presence of which 

requires inventive activity. 

Claim 18 See "multi-port valve 76" (Fig. 3b) 

Claims 19-21 These claims appear to cover options which would be obvious to the 
skilled man. 

Claims 22-30 

As with claim 1 1 , all the features in the first 1 1 lines of claim 22, with the exception of 
the "control system" which will be discussed, are present in claim 8 and, as discussed 
above for that claim, have been previously disclosed in document D1 . In addition, the 
"solvent feed device" of claim 22 comprises an "injection pump consisting of a piston 
housing, in which a piston is accommodated". Although such an injection pump is not 
disclosed in D1, its inclusion cannot be considered inventive, especially considering the 
disclosure in D1 of a diaphragm pump which plays the same role (col, 7, lines 18-39). 
The diaphragm pump disclosed in D1 is controlled by the "control system" ("controller 
50"), making such control of an injection pump, as specified in claim 22, obvious. 

Claim 22 is thus novel over D1 , but not inventive. 

The following claims are dependent on claim 22 and are also not inventive: 

Claims 23-26 The extra features defined in these claims either are standard design 

options or othenvise require no inventive activity. 

Claims 27-28 See "valve 58" and "pump assembly 64" in Fig. 3b. 

Claim 29 See "multi-port valve 76", Fig. 3b. 

Claim 30 See col. 6, lines 1-20. 
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Re Item VII 

Certain defects in the international application 

The reference signs in the claims are not placed in parentheses (Rule 6.2(b) PCT). 

A document reflecting the prior art described on page 5, is not identified in the 
description (Rule 5.1(a)(ii) PCT). 

Re Item Vill 

Certain observations on the international application 

The claims do not meet the clarity requirements of Article 6 PCT for the following 
reasons: 

Claim 1 

The method of claim 1 comprises one or more of four steps, and is characterised by 
raising or lowering the temperature of the "cartridge" to a predetermined value during 
one or more of these steps. It should have been made clear in the claim that the step 
or steps in which the temperature is raised or lowered is the same one or ones that are 
carried out as the method. 

Claim 11 

Claim 11 is defined in terms of items which are not features of the claim. These items 
are the "cartridges" and the "cartridge magazine" ("at least one cartridge magazine 
holder in which at least one cartridge magazine having a multiplicity of cartridge 
locations can be accommodated."). A lack of clarity results. 

Claim 14 

The "cartridge grippers" are unclear due to the fact that they are defined in tenrts of the 
"cartridge" which is not a definite feature of any of the claims. 

Claim 28 

It is not clear what is meant by "the other side to the line system". 
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1. Solid phase extraction process for extracting an analyte from a sazxiple con:^}rLsing 
one or more of the following steps; 
5 a) conditioning a sorbent in a cartridge by passing a Uquid suitable for conditioning 
tlirough the cartridge; 

b) applying a sample that conlaiiis the analyte to the soibent by passing a liquid which 
contains the sample through &e cartridge; 

c) washiiig the sorbent by passing a wash liquid being through flie cartridge; 

10 d) eluting the analyte from the sorbent by passing an elution Uquid through the 
cartridge^ 

characterised in fliat tiie temperature of the cartridge is raised or lowered to a predetermined 
value during one or more of the steps a) to d). 

15 2. SoUd phase extraction process according to Clahn 1, characterised in that the 
temperature of the cartridge is raised or lowered by heating or cooling one or more of the 
hquids used in step a) to d) before feeding to the cartridge. 

3. Solid phase extraction process according to Claim 1 or 2, characterised in that the 
20 temperature of the cartri4ge is raised or lowered in step a), preferably by heating or cooling 

the liquid for conditioning of the sorbent 

4. Solid phase extraction process according to Claim 1 or 2, characterised in that the 
temperature of the cartridge is raised or lowered in step b), preferably by heating or cooling 

25 the liquid wWch contains the samrple, 

5. Solid phase e^ctraction process according to Claim 1 or 2, characterised in that the 
temperature of the cartridge is raised or lowered in step c), preferably by heating or cooling 
the wash liquid. 



30 



6. Solid phase extraction process acoordmg to Claim 1 or 2, characterised ia that tfie 
temperature of ttie cartridge is raised or lowered in step d), preferably by heating or cooling 
the elution liquid 
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7. Solid phase extraction process according to one of the preceding claims vAach also 
comprises the step of drying the cartridge, before or after one or more of the steps a) to cQ, 
drying being carried out by passing a suitable gas through tiie cartridge, characterised in that 
the gas is heated prior to feeding to the cartridge. 

5 

8. Solid phase extraction instrument comprising: 
at least one line system for transporting a liquid; 

a cartridge racchanging system having at least one cartridge holder 3 for holding a 
cartridge 1 1 incorporated in the line system; 
1 0 - a sample feed device 41 connected to the line system; 

a solvent feed device 40 connected to flie line system, 
wherein flie sample feed device 41 and flie solvent feed device 40 are connected by the line 
system to the cartridge holder 3 such that a liquid can be transported fiom the sample feed 
device 41 or the solvent feed device 40 to the cartridge holder 3 and can pass through the 
IS cartridge 11, 

characterised in that 

the line system is provided with heating and/or cooling means 73 such that the liquid issuing 
from the sample feed device 41 or the solvent feed device 40 flows successively throu^ the 
heating and/or cooling means 73 and the at least one cartridge holder 3. 

20 

9. Solid phase extraction instrument according to Claim 8, comprising a control system, 
characterised in ^t the control system is equipped to be able to control the heating and/or 
cooling means, 

25 10. Solid phase extraction instrument according to Claim 8 or 9, characterised in that the 
line systOTi is provided with a gas connection and valve means in order to connect tiie gas 
connection to the heating and/or cooling means 73 and the at least one cartridge holder 3 in 
such a way that gas issuing from the gas connection flows successively through the heating 
and/or cooling means 73 and the at least one cartridge holder 3. 
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1 1 . Solid phase extraction instrument, comprising; 
at least one line system for transporting a liquid; 



AMENDED SHEET 

FmOfanRS70i t Ifi.Mai . l^tOft 



^ ^00^ jaED.OCTRQOIBUREAU 31 70 3527528 NO 25S 

16-05-2001 IP ^ NL 000000141 

29 

a cartridge exchanging system having at least one cartridge holder 3 for holding a 
caatridge 1 1 incoiporated in the line system; 
a sample feed device 41 connected to the line system; 
a solvent feed device 40 connected to the line system; and 
5 - a control system, 

wherein the sample feed d6vice41 and the solvent feed device 40 are connected by title line 
system to the cartridge holder 3 such that a liquid can be transported &om the sample feed 
device 41 or the solvent feed device 40 to the cartridge holder 3 and can pass through the 
cartridge 11, 
10 characterised in that 

the cartridge exchanging system comprises: 

at least one cartridge magazin© 17 having a multiplicity of cartridge locations, or at 
least one cartridge magazine holder 14 in which at least one cartridge magazine 17 
having a multiplicity of cartridge locations can be accommodated; and 
15- a transport system for moving cartridges 1 1 ; and 
in that the control system is eqmpped to: 

determine one of the multiplicity of cartridge locations depending on a command given 
to the control system via input means; and 

control the transport system to move a cartridge 1 1 between a cartridge location and a 
20 cartridge holder 3, or vice versa . 

12, Solid phase extraction instrument according to Claim 11, characterised in that the 
cartridge exchanging system comprises two of said cartridge holders 3 incorporated in die 
line system and that the control system is equipped to control the transport system to move a 

25 cartridge 1 1 between the two cartridge holders 3, 

13. Solid phase extraction instrument according to Claims 1 1 or 12, characterised in that 
die transport system comprises a guide bridge 18 with one or more cartridge grippers 19 
mounted thereon and movable along said guide bridge 18, in that the guide bridge 18 is 

30 mounted above the at least one cartridge maga2dne 17, or the at least one cartridge magazine 
holder 14, and in that the guide bridge 1 8 and the at least one cartridge magazine 1 7, or the at 
least one cartridge magazine holder 14, are movable relative to one another in a direction 
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essentially transverse to the longitudinal direction of the guide bridge 18, and in that the 
control system is equipped to control this mutual movement. 

14. Solid phase extraction instrument according to claim 12 and 13, characterised in that 
5 the transport system comprises two cartridge grippers 19 for picking up, moving and setting 
down cartridges 11, which cartridge grippers 19 can be controlled essentially independently 
of one another by the control system. 



15, Solid phase extraction instrument according to Claim 14, characterised in that the 
1 0 control system is equipped to move the at least one cartridge magazine 1 7, or the at least one 
cartridge magazine holder 14. 



16. Solid phase extraction instrument according to Claim 13 or 15, characterised in that 
this comprises at least two cartridge magazines 1 7, or cartridge magazine holders 14, which 
15 are positioned alongside one another viewed in the longitudinal direction of the guide bridge 
18 and in that said cartridge magazines 17, or cartridge magazine holders 14, are movable 
relative to one another in the transverse direction of the guide bridge 18, and in that flie 
control system is equipped to move said cartridge magazines 17, or cartridge magazine 
holders 14, relative to one another. 

20 

17: Solid phase extraction instrument according to one of Claims 11-16, characterised in 
that the input means are equipped for entering an operator's choice for a specific solid phase 
extraction process and in that the control system is equipped to select the type of cartridge 
belonging to that specific solid phase extraction process; and/or in that the input means are 
25 equipped to enter an operator's choice for a specific type of cartridge, the control system 
being equipped to determine the specific cartridge location which contains an unused 
cartridge of that selected or specified type of cartridge. 

1 8. Solid phase extraction instrument according to one of Claims 11-17, wherein the at 
30 least one line system comprises at least one single or multi-way valve which is fimctionaUy 
connected to die control system for operation, and comprises at least two cartridge holders 3, 
characterised in that the control system is equipped to: 
a) switeh two cartridge holders in series; and/or 
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' b) to switdi the one cartridge hold^ in liquid communication with a jsohrent feed device 
located upstream thereof and to be able to switch the other cartridge holder in 
simultaneous liquid communication with a sample feed device located upstream 
th««of; and/or 

5 c) to switch the one and the other cartridge holder each in mutual simultaneous liquid 
communication with a solvent feed device or a sample feed device. 

1 9. Solid phase extraction instrument according to one of Claims 11-18, characterised in 
that the at leiast one cartridge magazine 17 and/or the cartridges 1 1 are provided with code 

10 means for the type of cartridge in each cartridge location or for the type of cartridge, and in 
that the solid phase extraction instnunent is provided with reading means for reading the 
code meanis and for transmitting the code(s) read to die control system. 

20. Solid phase extraction iostrument according to Claim 19, characterised in that the 
IS control system is equipped to control the reading means to read the code means in order to 

store the type of cartridge associated with each cartridge location in a cartridge memory* 

21 Solid phase extraction instrument according to Claim 20, characterised in tliat the 
control system is equipped to assign a used or unused status to each cartridge location in the 
20 cartridge memory. 

22. Solid phase extraction instrumwt comprising 
at least one line system for transporting a liquid; 

a cartridge exchanging system having at least one cartridge holder 3 for holding a 
25 cartridge 1 1 incorporated in the line system; 

a sample feed device 41 connected to the line system; 
a solvent feed device 40 connected to the line system; and 
a control system, 

wherein the sample feed device 41 and the solvent feed device 40 are connected by the line 
30 system to the cartridge holder 3 such that a liquid can be transported from the sample feed 
device 41 or the solvent feed device 40 to the cartridge holder 3 and can pass through the 
cartridge 11, 
characterised in that 
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the solvent feed device conq)rises an injection pump 44 consisting of a piston housing 45, in 
which a piston 46 is accommodated, which piston 46 can be controlled by means of liie 
control system for movement and 

in tiiat the control system is equipped to control the suction stroke speed and/or the suction 
S stroke length of the injection pump 44 so as to draw in solvent at a specific speed or in a 
specific quantity. 

23. Solid phase extraction instrument according to Claim 22, characterised in &at the 
injection pump 44 has been designed with a capacity such that it is able to take up the total 

10 quantity of solvent required for a solid phase extraction step in order to be able to force this 
through the line system with an uniaterrupted delivery stroke, 

24. Solid phase extraction instrummt according to Claim 23, characterised in that the 
control system is equipped first to control the injection pump 44 to take up the total quantity 

IS of solvent required for a solid phase extraction step and then to control the injection pimip 44 
to force this total required quantity through the line system with an unintemq)ted delivery 
stroke, 

25. Solid phase extraction instrumeat according to one of Claims 22 - 24, characterised in 
20 that the control system is equipped to be able to control the injection pump 44 for a delivery 

stroke with an essentially constant speed or delivery pressure. 

26. Solid phase extraction instrument according to one of Claims 22 - 25, characterised in 
that a pressure sensor 48 for measuring the pressure in the injection pump 44 is provided in 

25 or by the injection pump 44, which pressure sensor 48 is actively connected to the control 
system in order to transmit a pressure signal to the latter, 

27. Solid phase extraction instrument according to one of Claims 22 - 26^ characterised in 
that the solvent feed device 40 comprises a first multi-way valve 49 to which, on the one 

30 side, the injection pump 44 is connected by means of the suction channel 47 and v^^hich, on 
the other side, is provided with a number of solvent connections to which solvent reservoirs 
can be connected or have been connected. 
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and in tbat the control system ifi eqqipped to switch the nmhi-way valve 49 during suction by 
ftie injection pump 44 in such a way that a mixture is dr^wn in which is collected in the 
injection pump and/or to switch ttie multi-way valve 49 prior to suction by the injection 
pxzn^ 44, 

28 Solid phase extraction instrument according to Claim 27, characterised in lhat the 
suction channel 47 of the injection pump 44 connected to one side of the multi-way valve 49 
is also a pressure channel and in that ttie multi-way valve 49 is further connected on the oliier 
side to the line system. 

29. Solid phase e?ctraction instrument according to Claim 27 or 28, characterised in that 
the solvent feed device 40 comprises at least a further multi-way valve 56 to which, on the 
one side, one of the solvent cozmections of the first multi-way valve 49 is connected and 
which, on the other side, is provided with fiirther solvent connections. 



30. Solid phase extraction instrument according to one of Claims 22 - 29, characterised in 
that the control system comprises input means for entering an operator's choice for 

a specific solid phase extraction process; and/or 
- a specific solvent or combination of solvents; and/or 
20 - a specific delivery pressure; and/or 

a specific suction speed; and/or 

a specific solvent volume; and/or 

a specific ratio of solvent volumes. 
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